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© Thermal treatment apparatus for thermally treat- 
ing selected tissues of a subject located in or near a 
body cavity, includes a catheter insertable into the 
subject's body cavity and having a proximal end 
formed with an inflatable anchoring section for an- 
choring the catheter in the body cavity, a distal end 
to be located externally of the body cavity, and an 
inflatable heating section adjacent the proximal end 
to be located near the tissue to be heated. The 
catheter is formed with passageways extending from 
the distal end to the inflatable heating section for 
circulating heated fluid through the inflatable heating 
section but not through the inflatable anchoring sec- 
tion, and a further passageway from the distal end to 
the inflatable anchoring section for inflating the inflat- 
able anchoring section with a non-heated fluid. The 
inflatable heating section and the tissue in its prox- 
imity may thus be heated to a desired high tempera- 
ture without correspondingly heating the inflatable 
anchoring section and the tissue in its proximity. 
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FIELD AND BACKGROUND OF THE INVENTION 

The present invention relates to thermal treat- 
ment apparatus for thermally treating selected tis- 
sues of a subject. The invention is particularly 
useful in thermal treatment apparatus for treating 
prostate, bladder and uterus, and is described be- 
low particularly with respect to apparatus for treat- 
ing the prostate. The invention also relates to a 
catheter construction, a heater, a peristaltic pump, 
and a thermal sensor assembly, all especially use- 
ful in the novel thermal treatment apparatus. 

Thermal treatment is now a recognized form of 
treatment of certain types of ailments including 
benign prostatic hyperplasia (BPH), prostatitis, and 
prostate cancer. My prior US Application 
07/669,366, filed March 14, 1991, discloses one 
form of thermal treatment apparatus including a 
catheter insertable into the subjects urethra The 
proximal end of the catheter includes an inflatable 
anchoring section in the form of a balloon to be 
anchored in the subject's bladder, and a heating 
section which, when the balloon is so anchored, 
extends through the subject's prostate. A heated 
liquid, such as water, is used to inflate the balloon 
and is also circulated through the heating section 
to heat the adjacent tissues of the prostate and the 
bladder neck. 

The present invention relates to this type of 
thermal treatment apparatus but provides a number 
of important advantages, as will be described more 
particularly below. 

BRIEF SUMMARY OF THE INVENTION 

According to the present invention, there is 
provided thermal treatment apparatus for thermally 
treating selected tissues of a subject located in or 
near a body cavity, comprising a catheter inser- 
table into the subject's body cavity and including a 
proximal end formed with an inflatable anchoring 
section for anchoring the catheter in the body cav- 
ity, a distal end to be located externally of the body 
cavity, and an inflatable heating section adjacent 
the proximal end to be located near the tissue to 
be heated. The catheter is formed with first and 
second passageways extending from the distal end 
to the inflatable heating section for circulating heat- 
ed fluid through the inflatable heating section but 
not through the inflatable anchoring section; and a 
third passageway from the distal end to the inflat- 
able anchoring section for inflating the inflatable 
anchoring section with a non-heated fluid, whereby 
the inflatable heating section and the tissue in its 
proximity may be heated to a desired high tem- 
perature without correspondingly heating the inflat- 
able anchoring section and the tissue in its proxim- 
ity. 



By thus inflating the anchoring section at the 
proximal end of the catheter with a separate, non- 
heated fluid, the heating fluid may be more particu- 
larly targeted, by the inflatable heating section, to 
5 the tissue to be subjected to the thermal treatment, 
thereby enabling higher temperatures to be applied 
if desired. 

According to a another aspect of the invention, 
there is provided thermal treatment apparatus for 

10 thermally treating selected tissues of a subject 
located in or near a body cavity, comprising: a 
catheter insertable into the subject's body cavity 
and including a proximal end having an inflatable 
anchoring section for anchoring the catheter in the 

75 body cavity, a distal end to be located externally of 
the body cavity, and an inflatable heating section 
adjacent the proximal end to be located near the 
tissue to be heated; first and second passageways 
from the distal end to the inflatable heating section 

20 for circulating heated fluid through the inflatable 
heating section but not through the inflatable an- 
choring section; a first thermal sensor assembly 
near the inlet end of the first passageway for mea- 
suring the temperature of the heated fluid entering 

25 the first passageway; and a second thermal sensor 
assembly near the outlet end of the second 
pasageway for measuring the temperature of the 
heated liquid exiting from the second passageway. 
More particularly, each of the two thermal sen- 

30 sor assemblies includes: a thermal sensor; a metal 
tube connectible to the respective end of the re- 
spective passageway of the catheter to receive the 
heated fluid flowing therethrough; a metal thermal 
coupling member formed with a recess on one face 

35 for receiving the thermal sensor therein, a recess 
on the opposite face complementary to the shape 
of the metal tube for receiving the metal tube 
therein, and a relatively thin web between the two 
recesses; and a cover pressing the metal tube to 

40 the metal thermal coupling member. 

According to a still further aspect of the inven- 
tion, there is provided a liquid heater which is 
particularly useful in such thermal treatment ap- 
paratus and including a heating block formed with 

45 a semi-spherical cavity; a container defining a liq- 
uid reservoir and also formed with a semi-spherical 
wail removably receivable in the cavity of the heat- 
ing block; a cover-attached to the container; a 
liquid inlet tube passing through the cover for inlet- 

so ting a liquid into the container to be heated by the 
heating block; and a liquid outlet tube passing 
through the cover for outletting a liquid from the 
container after having been heated by the heating 
block. 

55 According to a further aspect of the invention, 

there is provided a peristaltic pump particularly 
useful in thermal treatment apparatus, which peri- 
staltic pump includes a housing formed with a 
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cylindrical cavity; and a rotor rotatabiy mounted 
within the cavity and carrying rollers engageable 
with a peristaltic tube insertable into the cavity for 
pressing the peristaltic tube against a wall of the 
housing in order to pump a liquid through the 
peristaltic tube during the rotation of the rotor; the 
wall of the housing including a skirt depending 
from a lid removably received over the cylindrical 
cavity; the depending skirt extending less than the 
circumference of the lid to produce an interruption 
in the housing wall against which the peristaltic 
tube is pressed by the rollers of the rotor. 

Further features and advantages of the inven- 
tion will be apparent from the description below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by way of 
example only, with reference to the accompanying 
drawings, wherein: 

Fig. 1 is a block diagram illustrating the main 
components of a thermal treatment apparatus 
constructed in accordance with the present in- 
vention; 

Fig. 2 is a view, partially in longitudinal section 
diagrammatically illustrating one form of catheter 
constructed in accordance with the present in- 
vention for use in the thermal treatment appara- 
tus of Fig. 1 ; 

Fig. 3 is a view, partially in longitudinal section 
and rotated 90 ° with respect to Fig. 2, illustrat- 
ing the catheter of Fig. 2; 
Figs. 4, 5 and 6 are transverse sectional views 
along lines IV-IV, V-V and VI--VI in Fig. 3; 
Fig. 7 is a bottom view illustrating one form of 
liquid heater constructed in accordance with the 
invention for use in the thermal treatment ap- 
paratus of Fig. 1 ; 

Fig. 7a is a sectional view along line Vila-Vila of 
Fig. 7; 

Fig. 8 is a longitudinal sectional view along line 
VIII-VIII of Fig. 9, and Fig. 9 is a transverse 
sectional view along line IX--IX of Fig. 8, of one 
form of peristaltic pump constructed in accor- 
dance with the invention, Fig. 9a being a frag- 
mentary detail view along line IXa-IXa of Fig. 9; 
Fig. 10 is a transverse sectional view along line 
X~X of Fig. 11, and Fig. 11 is a longitudinal 
sectional view along line Xi-XI of Fig. 10, illus- 
trating one form of thermal sensor assembly 
constructed in accordance with the invention for 
use in the thermal treatment apparatus of Fig. 1. 



DESCRIPTION OF A PREFERRED EMBODIMENT 
Overall Apparatus 

s The thermal treatment apparatus diagrammati- 

cally illustrated in Fig. 1 includes a catheter 2 
insertable into a subject's body cavity to be treated 
thermally. In the example to be described below, 
the heat is applied to treat the prostate. The cath- 

70 eter 2 would therefore be inserted into the subject's 
urethra, such that one end of the catheter is an- 
chored in tho subject's bladder. This locates a 
heating section of the catheter in the subject's 
prostate. 

75 The thermal treatment apparatus illustrated in 

Fig. 1 further includes a heater 4 for heating a fluid, 
in this case a liquid such as water, to be circulated 
in a closed circuit through the heating section of 
the catheter by means of a pump 6. The tempera- 

20 ture of the heating liquid inletted from pump 6 into 
the catheter 2 is measured by a thermal sensor 
assembly 8, and the temperature of the liquid ex- 
iting from the catheter 2 to the heater 4 is mea- 
sured by another thermal sensor assembly 10. The 

25 illustrated apparatus further includes a controller 12 
which controls both the heater 4 and the pump 6 in 
response to the temperature sensed by sensor 
assemblies 8 and 10 and another sensor (to be 
described below) in the heater 4. 

30 The construction of the catheter 2 is shown in 

Figs. 2-6; the construction of the liquid heater 4 is 
shown in Figs. 7 and 7a; the construction of the 
pump 6 is shown in Figs. 8, 9 and 9a; and the 
construction of the two thermal sensor assemblies 

35 8 and 10 is shown in Figs. 10 and 1 1 . 

The catheter 2, as shown in Figs. 2-6, includes 
a long slender tube 20 formed with an inflatable 
anchoring section 21 at the proximal end for an- 
choring the catheter in the subject's bladder, and 

40 thereby for locating an inflatable cylindrical heating 
section 22 extending through the subject's prostate 
when the catheter is so anchored. The opposite 
end of the catheter, called the distal end, is to be 
located externally of the subject's urethra so as to 

45 be readily accessible for inflating the proximal an- 
choring section 21 and for inflating and circulating 
a heating liquid through the inflatable heating sec- 
tion 22. 

The heating liquid is circulated through the 
so inflatable heating section 22 via two passageways 
24a, 24b having an inlet 25 and an outlet 26 at the 
distal end 23 of the catheter. The inflatable anchor- 
ing section 21 of the catheter is inflated by an 
unheated fluid, such as air, introduced via an inlet 
55 27 at the distal end 23 and communicating with the 
anchoring section 21 via the third passageway 28 
and an opening 29. 
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The portion of the catheter from the distal end 
23 to the inflatable heating section 22 is thermally 
insulated from the subjecfs tissue by means of 
outer chambers 30 enclosing passageways 24a, 
24b through which the heating liquid is circulated 
to the heating section 22. One of these chambers 
communicates with passageway 28 through which 
unheated air is applied to inflate the anchoring 
section 21 . 

The catheter also includes an extension 31 at 
the proximal end, which extension is received with- 
in the subject's bladder. Extension 31 is formed 
with an opening 32 for draining the subjecfs blad- 
der via a passageway 33 passing through the 
length of the catheter and terminating in an outlet 
34 at the distal end 23 of the catheter for connec- 
tion to a drain. Extension 31 and its passageway 33 
may also be used for introducing a drug into the 
bladder if desired. 

The Heater 4 (Fig. 7) 

The liquid heater 4 t as more particularly illus- 
trated in Fig. 7, includes a heating block 40 made 
of a good heat-conducting material, such as alu- 
minum. Heating block 40 is of dome shape to 
define a smoothly curved semi-spherical cavity 41 , 
and is integrally formed with four perpendicular ribs 
42. A plurality of electrical heating elements 43, 
and one or more thermal sensors 44, are encased 
within the heating block 40. As seen in Fig. 7, an 
electrical heating element 43 is encased in each of 
the four ribs 42, and thermal sensor 44 is encased 
in each of the two opposite sides of the heating 
block, midway between two heating elements 43. 
The . dome-shaped section of the heating block is 
relatively thin, as shown at 45 in Fig. 7a, to thereby 
reduce its thermal mass. 

The heating block 40 illustrated in Fig. 7a fur- 
ther includes a removable container 50 serving as 
a water reservoir and formed with a complemen- 
tary-curved wall 51, i.e., of semi-spherical configu- 
ration corresponding to the semi-spherical configu- 
ration of cavity 41. The semi-spherical wall 51 of 
container 50, however, is of slightly smaller dimen- 
sions than the heating block cavity 41 so as to 
provide a small gap 52 adapted to receive a small 
quantity of a liquid 53 to provide a good thermal 
coupling between block 40 and container wall 51. 
The semi-spherical shape of the container wail 51 
permits it to be of a thin- wall construction and 
therefore sufficiently inexpensive so as to be dis- 
posable after one-time use. The thinness of the 
plastic wall also provides good thermal conductivity 
between heating block 40 and the interior of con- 
tainer 50. 

Container 50 further includes a cover 54, pref- 
erably bonded by an adhesive or solvent or welded 



to the curved wall 51 of the container. Cover 54 is 
formed with a reentry tube 55 substantially cen- 
trally of the cover for receiving an inlet tube 56 
which inlets into the container the liquid to be 

5 heated by the heating block 40. A second reentry 
tube 57 is formed in cover 54 laterally of reentry 
tube 55, for receiving the outlet tube 58 which 
outlets the liquid from the container. The inlet reen- 
try tube 55 extends from cover 54 substantially to 

10 the bottom of the container 50, whereas the outlet 
reentry tube 57 terminates close to the top of the 
container 50. This arrangement provides a rela- 
tively large residence time and contact surface for 
heating the liquid as it is circulated within container 

75 50 from the inlet 56 to the outlet 58. 

The Peristaltic Pump 6 (Figs. 8. 9 and 9a) 

Pump 6 in Fig. 1 is a peristaltic pump as more 

20 particularly illustrated in Figs. 8, 9 and 9a. It in- 
cludes a housing 60 formed with a cylindrical cav- 
ity 61. Disposed within cylindrical cavity 61 is a 
rotor 62 connected by a drive shaft 63 to a gear 
motor (not shown) and including a pair of spaced 

25 discs 64a, 64b rotatably mounting between them a 
plurality (3) of rollers 65 within cavity 61. Also 
located within the cylindrical cavity 61 is a peristal- 
tic tube 66 which is engageable by the roller 65 for 
pumping the liquid through the tube during the 

30 rotation of rotor 62. Assuming rotor 62 is rotated 
counter-clockwise in Fig. 9, the liquid will be 
pumped through the peristaltic tube 66 from an 
inlet nipple 67 to an outlet nipple 68. 

As shown in Fig. 8, housing 60 further includes 

35 a lid 70 formed with a large central opening 71 for 
accommodating disc 64 of the rotor 62. Lid 70 is 
formed with a depending skirt 72 which extends 
into the cylindrical cavity 61 such that the peristal- 
tic tube 66 is located between the inner surface of 

40 skirt 72 and the rollers 65. Skirt 72 extends only for 
a part of the circumference of the lid, e.g., from 
160 • to 200 * , to accommodate the inlet and outlet 
ends of the peristaltic tube 66. As shown in Fig. 9, 
skirt 72 extends slightly more than 180°; also, its 

45 leading edge 73 and its trailing edge 74 are ta- 
pered to provide a gradual application of the pres- 
sure to the peristaltic tube by the roller 65, and a 
gradual release of the pressure. 

Housing 60 is of polygonal, preferably square, 

so cross-section to provide a flat surface 60a. Lid 70 
is provided with a depending pin 75 in contact with 
the outer flat surface 60a of housing 60 (see Figs. 
9 and 9a) to prevent rotation of the lid during the 
rotation of the rotor 62. 

55 The illustrated construction, including the de- 

pending skirt 72, facilitates the assembly of the 
peristaltic pump with the peristaltic tube 66 be- 
tween the skirt and the rollers 65. Thus, with the lid 
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removed the peristaltic tube 66 may be conve- 
niently applied around the rollers 65. The lid 70 
may then be applied with its skirt 72 received 
between the peristaltic tube 66 and the inner sur- 
face of the cylindrical cavity 61 formed in housing 
60, so as to squeeze the tube between it and the 
rollers 65. For this purpose, the lower edge of skirt 
72 is tapered, as shown at 76 in Figs. 8 and 9a, to 
facilitate the application of the skirt. 

The foregoing construction not only facilitates 
the assembly of the peristaltic pump, but also 
covers the rollers 65 to minimize exposure to a 
person's fingers or the like. In addition, the thick- 
ness of skirt 72 influences the outlet pressure pro- 
duced by the pump, so that lids 70 with different 
thickness skirts 72 may be provided to provide 
different outlet pressures. In addition, the inner 
surface of the skirt 72 may be provided with one or 
more grooves, as shown at 77 in Fig. 9, to produce 
a pulsatile output. 

The Thermal Sensors Assemblies 8, 10 

The thermal sensor asemblies 8, 10 are more 
particularly illustrated in Figs. 10 and 11. They are 
both enclosed within a common housing 80 in the 
shape of an "H" and closed by a common cover 
81 . Thermal sensor assembly 8 near the inlet end 
of the catheter 2 includes a thermal sensor element 
82 received within a rectangular recess formed in a 
metal thermal coupling member 83. The opposite 
face of the coupling member is formed with a 
recess for receiving a metal tube 84 connectible to 
an inlet tube 85 near the inlet end of the catheter. 
Thermal sensor assembly 10 similarly includes a 
thermnal sensor element 86 received within a re- 
cess formed in another thermal coupling member 
87. The opposite face of member 87 is similarly 
formed with a recess for receiving a metal tube 88 
adapted to be coupled to an outlet tube 89 near the 
outlet end of the catheter. Electrical connections 
are made to the two thermal sensor elements 82 
and 86 via a cable 90 leading to the controller 12 in 
Fig. 1. 

The two thermal coupling members 83, 87, as 
well as the two tubes 84, 88, are of a metal, such 
as stainless steel, having relatively good thermal 
conductivity. The coupling members 83, 87 include 
relatively thin web portions 83a, 87a, respectively, 
between the thermal sensor elements 82, 86 and 
the metal tubes 84, 88, so as to provide a good 
thermal coupling between the liquid flowing through 
the two metal tubes and their respective thermal 
sensor elements. The cover 81, fixed to the com- 
mon H-shaped housing 80 in any suitable manner, 
presses the metal tubes 84, 88 firmly against their 
respective metal coupling members 83, 87. 



Overall Operation 

The overall operation of the thermal treatment 
apparatus illustrated in the drawings is as follows: 
s The catheter 2 is inserted into the urethra of 

the subject until the inflatable anchoring section 21 
at the proximal end passes through the subject's 
bladder neck. An unheated fluid, preferably air, is 
introduced via inlet 27 and passageway 28 into the 

w interior of the anchoring section 21 to inflate it. This 
anchors section 21 in the subject's bladder, 
wherepon the cylindrical heating section 22 of the 
catheter extends through the subject's prostate. 
A heating fluid, such as water, is then pumped 

is from the container 50 via pump 6 into the inlet 25 
of passageway 24a, to fill the catheter and to inflate 
the cylindrical heating section 22 of the catheter. 
Additional water is added to the catheter (e.g., via a 
separate inlet in the connector connecting the cath- 

20 eter to the closed circuit) to completely fill the 
closed circuit including container 50 and the cath- 
eter 2. The water heated within container 50 is 
circulated by the peristaltic pump 6 through the 
closed circuit including the cylindrical heating sec- 

25 tion 22 of the catheter. 

During the circulation of the heating liquid, the 
sensor assemblies 8, 10 sense the temperature of 
the heating liquid near the inlet and outlet ends of 
the catheter, respectively. These sensor assem- 

30 blies, together with the thermal sensors 44 in the 
electrical heater 4, control the controller 12 to 
maintain the desired temperature. Only the inflated 
heating section 22 of the catheter is effective to 
heat tissue, because of the thermal insulation pro- 

35 vided by the unheated air within the anchoring 
section 21 of the catheter, and within chambers 30 
of the remaining portion of the catheter. Accord- 
ingly, the liquid applied to the inflatable heating 
section 22 may be heated to a relatively high 

40 temperature for application to the tissue within the 
prostate, with less danger of unduly heating other 
tissue contacted by the catheter. The inflation of 
the heating section 22 of the catheter also presses 
that section firmly against the tissue to be ther- 

45 mally treated thereby further enhancing the heating 
effects. 

Drain opening 32 at the proximal end of the 
catheter, and passageway 33 through the catheter, 
provide a drain for the bladder liquids or enable the 
so introduction of a drug into the bladder. 

While the invention has been described with 
respect to one preferred embodiment, it will be 
appreciated that many other variations, modifica- 
tions and applications of the invention may be 
55 made. 
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Claims 

1. Thermal treatment apparatus for thermally 
treating selected tissues of a subject located in 
or near a body cavity, comprising a catheter 
insertable into the subjects body cavity and 
including a proximal end formed with an inflat- 
able anchoring section for anchoring the cath- 
eter in the body cavity, a distal end to be 
located externally of the body cavity, and an 
inflatable heating section adjacent said proxi- 
mal end to be located near the tissue to be 
heated; said catheter being formed with first 
and second passageways extending from said 
distal end to said inflatable heating section for 
circulating heated fluid through said inflatable 
heating section but not through said inflatable 
anchoring section; and a third passageway 
from said distal end to said inflatable anchoring 
section for inflating said inflatable anchoring 
section with a non-heated fluid, whereby the 
inflatable heating section and the tissue in its 
proximity may be heated to a desired high 
temperature without correspondingly heating 
the inflatable anchoring section and the tissue 
in its proximity. 

2. The apparatus according to Claim 1, wherein 
the portion of the catheter from said distal end 
to said heating section includes an outer 
chamber enclosing said first and second pas- 
sageways and communicating with said third 
passageway so as also to receive non-heated 
fluid for thermally insulating from said heating 
fluid any tissue near or in contact with said 
portion of the catheter from said distal end to 
said heating section. 

3. The apparatus according to Claim 2, wherein 
said outer chamber is divided into a plurality of 
separate compartments extending axially of the 
catheter. 

4. The apparatus according to Claim 1, wherein 
said catheter includes a fourth passageway 
extending centrally of the catheter and com- 
municating with an opening in the proximal 
end of the catheter to drain liquid from the 
body cavity to said distal end or to introduce a 
drug into the body cavity. 

5. The apparatus according to Claim 1, wherein 
said heating section of the catheter is of cylin- 
drical configuration. 

6. The apparatus according to Claim 1, further 
including a heater for heating a liquid, and a 
pump for circulating said liquid in a closed 



circuit through said heating section of the cath- 
eter. 

7. The apparatus according to Claim 6, wherein 
5 said heater includes: a heating block formed 

with a smoothly curved cavity; a container de- 
fining a liquid reservoir and formed with a 
complementary-curved wall removably receiv- 
able in said cavity; a cover attached to said 

w container; a liquid inlet tube passing through 

said cover for inletting a" liquid into said con- 
tainer to be heated by said heating block; and 
a liquid outlet tube passing through said cover 
for outiettmg a liquid from said container after 

75 having been heated by said heating block. 

8. The apparatus according to Claim 7, wherein 
the dimensions of said curved wall of the con- 
tainer are slightly smaller than those of the 

20 smoothly curved cavity of the heating block, to 

provide a small gap for receiving a liquid hav- 
ing good thermal coupling characteristics. 

9. The apparatus according to Claim 7, wherein 
25 said smoothly-curved cavity of the heating 

block, and said complementary-curved wall of 
the container, are both of semi-spherical con- 
figuration. 

30 10. The apparatus according to Claim 7, wherein 
said heating block is made of a material having 
high thermal conductivity and includes at least 
one electrical heating element encased therein. 

35 11- The apparatus according to Claim 6, wherein 
said pump is a peristaltic pump and includes: 
a housing formed with a cylindrical cavity; and 
a rotor rotatably mounted with said cavity and 
carrying rollers engageable with a peristaltic 

40 tube insertable into said cavity for pressing 

said peristaltic tube against a wall of the hous- 
ing in order to pump a liquid through the 
peristaltic tube during the rotation of the rotor; 
said wall of the housing including a skirt de- 

45 pending from a lid removably received over 

said cylindrical cavity; said depending skirt ex- 
tending less than the circumference of the lid 
to produce an interruption in the housing wall 
against which the peristaltic tube is pressed by 

so said rollers of the rotor. 

12. The apparatus according to Claim 11, wherein 
an inner surface of the depending skirt is 
formed with a groove to produce a pulsatile 

55 liquid flow. 

13. The apparatus according to Claim 1, further 
including a first thermal sensor assembly near 
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the inlet end of said first passageway for mea- 
suring the temperature of the heated fluid en- 
tering said first passageway; and a second 
thermal sensor assembly near the outlet end of 
said second pasageway for measuring the 5 
temperature of the heated liquid exiting from 
said second passageway. 

14. The apparatus according to Claim 13, wherein 
each of said thermal sensor assemblies in- w 
eludes: a thermal sensor; a metal tube connec- 
tive to the respective end of the respective 
passageway of the catheter to receive the 
heated fluid flowing therethrough; a metal ther- 
mal coupling member formed with a recess on 15 
one face for receiving the thermal sensor 
therein, a recess on the opposite face com- 
plementary to the shape of the metal tube for 
receiving the metal tube therein, and a rela- 
tively thin web between the two recesses; and 20 
a cover pressing said metal tube to said ther- 
mal coupling member. 

15. Thermal treatment apparatus for thermally 
treating selected tissues of a subject located in 25 
or near a body cavity, comprising: a catheter 
insertable into the subject's body cavity and 
including a proximal end having an inflatable 
anchoring section for anchoring the catheter in 

the body cavity, a distal end to be located 30 
externally of the body cavity, and an inflatable 
heating section adjacent said proximal end to 
be located near the tissue to be heated; first 
and second passageways from said distal end 
to said inflatable heating section for circulating 35 
heated fluid through said inflatable heating 
section but not through said inflatable anchor- 
ing section; a first thermal sensor assembly 
near the inlet end of said first passageway for 
measuring the temperature of the heated fluid 40 
entering said first passageway; and a second 
thermal sensor assembly near the outlet end of 
said second pasageway for measuring the 
temperature of the heated liquid exiting from 
said second passageway. 45 

16. The apparatus according to Claim 15, wherein 
each of said thermal sensor assembly in- 
cludes: a thermal sensor; a metal tube connec- 
tive to the respective end of the respective so 
passageway of the catheter to receive the 
heated fluid flowing therethrough; a metal ther- 
mal coupling member formed with a recess on 

one face for receiving the thermal sensor 
therein, a recess on the opposite face com- 55 
plementary to the shape of the metal tube for 
receiving the metal tube therein, and a rela- 
tively thin web between the two recesses; and 



a- cover pressing said metal tube to said metal 
thermal coupling member. 

17. A peristaltic pump, comprising: a housing 
formed with a cylindrical cavity; and a rotor 
rotatably mounted within said cavity and carry- 
ing rollers engageable with a peristaltic tube 
insertable into said cavity for pressing said 
peristaltic tube against a wall of. the housing in 
order to pump a liquid through the peristaltic 
tube during the rotation of the rotor; said wall 
of the housing including a skirt depending from 
a lid removably received over said cylindrical 
cavity; said depending skirt extending less 
than the circumference of the lid to produce an 
interruption in the housing wall against which 
the peristaltic tube is pressed by said rollers of 
the rotor. 

18. The apparatus according to Claim 17, wherein 
an inner surface of the depending skirt is 
formed with a groove to produce a pulsatile 
liquid flow. 

19. A heater for heating a liquid, comprising: a 
heating block formed with a semi-spherical 
cavity; a container defining a liquid reservoir 
and formed with a semi-spherical wall remov- 
ably receivable in said cavity of the heating 
block; a cover attached to said container; a 
liquid inlet tube passing through said cover for 
inletting a liquid into said container to be heat- 
ed by said heating block; and a liquid outlet 
tube passing through said cover for outletting a 
liquid from said container after having been 
heated by said heating block. 

20. The apparatus according to Claim 19, wherein 
the diameter of said semi-spherical wall of the 
container is slightly smaller than that of the 
semi-spherical cavity of the heating block, to 
provide a small gap for receiving a liquid hav- 
ing good thermal coupling characteristics. 
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